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core data (Hays, 1978) have extended this data base by many thousands
of years. The satellite records are too short at present to determine
definite trends, but continued monitoring over the next 10-15 years
should establish whether incipient or proposed trends are significant.
Data on sea-ice extent are also not yet archived routinely in digital
form*

Spatial Coverage and Resolution of Additional Measurements Required.
Satellite measurements allow routine integration of the areal extent of
sea ice in both hemispheres. It would be useful also to have sea-ice
thickness distributions in both polar regions, but these measurements
are at present not feasible for satellites.

Frequency of Measurements Required. Weekly averages for each hem-
isphere, as determined at present, are adequate, from which monthly and
annual means as well as maxima and minima can be derived.

Feasibility and/or Existence of Technical Systems? Continuity. Tech-
nical systems exist to carry out routine sea-ice monitoring from
spacecraft. All-weather and night capability is essential, since both
polar regions are dark for prolonged periods, and seasonal cloud
systems are extensive. Microwave or radar systems are needed, but
there is likely to be a hiatus in the launch of U.S. spacecraft with
such systems that can perhaps be filled only by using European or
Japanese satellites.

5.3.3.3.2 Snow Cover

Sensitivity. For snow cover, the C02 signal is more difficult to
interpret than for sea ice, since the effects of CC^-induced warming
on snowfall and snow cover will vary with latitude. In low and middle
latitudes, where the occurrence of snow rather than rain is frequently
marginal, warming will decrease the frequency of the snowfall and the
duration of snow cover on the ground.  In high latitudes, snowfall is
limited by the frequency of cyclonic incursions and the moisture content
of the air, and there is a tendency for warm winters to be snowy, as
for example at Barrow, Alaska (Barry, 1982). The year-to-year vari-
ability of snow cover in the northern hemisphere is large, but global
warming could eliminate the occurrence of snow completely in broad
areas of low snowfall frequency (Dickson and Posey, 1967), increase it
at higher latitudes, but also possibly result in an overall increase in
the length of the snow-free season in the higher latitudes due to
warmer summer temperatures.

Rate of Change. The generally thin snow cover of the Arctic requires
little energy for melting and can therefore respond rapidly to changes
in the energy balance triggered by CC^-induced warming. The duration
of snow cover at high latitudes is determined primarily by summer tem-
peratures, since the depth of snow is not highly variable from year to
year (Barry, 1982) . Typically, a 30-40-cm snow cover in the Arctic
disappears in about 10 days from the start of melting and requires
about 2-3 kJ cirf2 (Weller and Holmgren, 1974) .